Induction of expression of genes encoding components of the respiratory burst oxidase during differentiation of human myeloid cell lines induced by tumor necrosis factor and gamma-interferon.
In HL-60 and ML-3 human myeloid cell lines, gamma-interferon (IFN-gamma) and/or tumor necrosis factor (TNF) induce synergistic accumulation of transcripts of the genes encoding the heavy chain (gp91-phox) of cytochrome b558 and the cytosolic factors p47-phox and p67-phox, components of the superoxide-generating NADPH oxidase system. The accumulation of transcripts for gp91-phox and p47-phox, as quantitated at the single-cell level by in situ hybridization, is extremely heterogeneous; however, when the cells are stimulated by IFN-gamma and TNF together, most or all the cells in the induced cultures express higher accumulation of gp91-phox and p47-phox transcripts than cells from uninduced culture. In situ hybridization was performed on cellular subsets separated by fluorescence-activated cell sorting on the basis of surface expression of differentiation antigens or respiratory burst activity. The accumulation of gp91-phox and p47-phox transcripts correlated positively with the expression of the CD14 and CD11b antigens, two markers expressed on mature myelomonocytic cells. Similarly, accumulation of the two transcripts correlated with respiratory burst activity in cells separated by fluorescence-activated cell sorting after being loaded with dichlorofluorescein diacetate and stimulated with 12-O-tetradecanoylphorbol-13-acetate. These results suggest that all the cells in the culture are induced to differentiate by TNF and IFN-gamma but that at the time of analysis there is heterogeneity in the level of differentiation and a proportion of cells is present that shows more mature characteristics with a coordinate expression of the various differentiation markers and functions.